Abstract
Introduction

Multiple endocrine neoplasia type 1 (MEN1) is a multiple endocrine neoplasia complex in which hyperparathyroidism caused by parathyroid hyperplasia is associated with pancreatic endocrine tumors and pituitary adenomas. The causative gene is MEN1, which exhibits an autosomal dominant pattern of inheritance. Pancreatic endocrine tumors are found in approximately 65-75% of MEN1 patients (1). Regarding pancreatic endocrine tumors, pancreatic polypeptide (PP)-secreting tumors are the most common pancreatic endocrine tumor in MEN1 patients, occurring in 80% or more. They are usually accompanied by gastrinoma, while insulinoma, glucagonoma, and VIPoma are found in approximately 20%, 3%, and 1%, respectively (2). Among the pancreatic endocrine tumors that occur in MEN1 patients, glucagonoma is most often malignant and thus it requires early detection and early treatment.
However, locating these tumors is not always easy. Ultrasound, CT, and MRI are the commonly used diagnostic imaging methods for pancreatic endocrine tumors, while angiography is considered the most effective method (although more invasive) for detecting such tumors since these lesions are frequently hypervascular (3) . Arterial stimulation and venous sampling (ASVS) is known to be useful for localizing insulinoma and gastrinoma, with a high detection sensitivity for insulinoma being reported (4) (5) (6) (7) (8) , but its usefulness for detecting glucagonoma has not been determined. Here, we report a case of MEN1 in which glucagonoma was located by ASVS with calcium loading. (Fig. 2) (Fig. 3) . Partial hepatectomy was also performed because white nodules, sev- b l e 2 . Ho r mo n a l E x a mi n a t i o n s o f t h e P r e s e n t P a t i e n 
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F i g u r e 1 . Ab d o mi n a l MR i ma g i n g s h o we d n o d u l e s i n t h e p a n c r e a s ( d i a me t e r 5 mm i n b o d y [ c e n t e r a r r o wh e a d ] , 2 5 mm i n t a i l [ e n d a r r o wh e a d ] ) , s u g g e s t i n g t h e p r e s e n c e o f p a n c r e a t i c i s l e t t u mo r s .
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Discussion
Glucagonoma was first reported in 1966 by McGavran et al (11). The abnormal production of glucagon leads to a diabetic state and hypoaminoacidemia, along with symptoms such as weight loss, impaired glucose tolerance, skin rashes, mouth ulcers, and anemia. Mallinson et al referred to these symptoms as the glucagonoma syndrome (12). In the pres-
F i g u r e 2 . Re s u l t s o f a r t e r i a l s t i mu l a t i o n a n d v e n o u s s a mp l i n g ( AS VS ) i n t h e p r e s e n t c a s e . E a c h l i n e r e p r e s e n t s i n s u l i n a n d g l u c a g o n l e v e l s i n t h e h e p a t i c v e i n a f t e r i n j e c t i o n o f c a l c i u m g l u c o n a t e 8 . 5 % wa s i n j e c t e d a s a b o l u s a t a d
/ k g b o d y we i g h t i n t o t h e g a s t r o d u o d e n a l a r t e r y ( GDA) , s u p e r i o r me s e n t e r i c a r t e r y ( S MA) , s p l e n i c a r t e r y ( S A) , a n d h e p a t i c a r t e r y ( HA) . A s e l e c t i v e i n c r e a s e o f i n s u l i n wa s n o t d e t e c t e d , b u t a n a p p r o x i ma t e l y 6 -f o l d i n c r e a s e o f g l u c a g o n wa s o b s e r v e d i n t h e s p l e n i c a r t e r y t e r r i t o r y .
F i g u r e 4 . Mi c r o s c o p i c f i n d i n g s o f t h e t u mo r ( 2 0 mm i n d i a me t e r ) ( × 2 0 0 ) . I mmu n o h i s t o c h e mi c a l s t a i n i n g f o r g l u c a g o n ( 4 -a ) , i n s u l i n -( 4 -b ) , s o ma t o s t a t i n -( 4 -c ) , o r p a n c r e a t i c p o l y p e p t i d e ( P P ) ( 4 -d ) . I mmu n o h i s t o s t a i n i n g r e v e a l e d n u me r o u s g l u c a g o n -p o s i t i v e c e l l s , a s we l l a s s o me c e l l s t h a t we r e p o s i t i v e f o r i n s u l i n -, s o ma t o s t a t i n -, o r P P .
F i g u r e 5 . DNA s e q u e n c e o f ME N1 g e n e wa s e x a mi n e d i n t h i s p a t i e n t . c . 7 3 4 d e l C wa s f o u n d a t e x o n 4 .
use of ASVS for glucagonoma has not been reported except for one case at our hospital (9) . (14) .
